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(54) CELL SWITCHING METHOD, TERMINAL DEVICE, AND STORAGE MEDIUM

(57) Disclosed is a cell switching method. The meth-
od comprises: when a terminal device executes cell
switching, the terminal device keeping an uplink in a
source cell at a moment other than the moment for send-
ing a first message; and the terminal device keeping a

downlink in the source cell at a moment other than the
moment for downlink synchronization with a target cell.
Further disclosed are a terminal device and a storage
medium.
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Description

TECHNICAL FIELD

[0001] The disclosure relates to the technical field of
wireless communication, and in particular to a method
for cell switching, a terminal device, and a storage me-
dium.

BACKGROUND

[0002] In a Non Terrestrial Network (NTN), how to re-
duce the interrupted time of data transmission and im-
prove the efficiency of data transmission in the process
of performing cell switching by a terminal device is not
yet clear.

SUMMARY

[0003] The embodiments of the disclosure provide a
method for cell switching, a terminal device, and a stor-
age medium, so that when the terminal device performs
the cell switching, the interrupted time of data transmis-
sion may be reduced and the efficiency of data transmis-
sion may be improved.
[0004] In a first aspect, the embodiments of the disclo-
sure provide a method for cell switching, which may in-
clude that: in case that a terminal device performs the
cell switching, the terminal device keeps an uplink in a
source cell at a time other than sending a first message.
[0005] In a second aspect, the embodiments of the dis-
closure provide a method for cell switching, which may
include that: in case that a terminal device performs the
cell switching, the terminal device keeps a downlink in a
source cell at a time other than downlink synchronization
with a target cell.
[0006] In a third aspect, the embodiments of the dis-
closure provide a terminal device, which may include: a
first processing unit, configured to enable the terminal
device to keep an uplink in a source cell at a time other
than sending a first message in case that the terminal
device performs the cell switching.
[0007] In a fourth aspect, the embodiments of the dis-
closure provide a terminal device, which may include: a
second processing unit, configured to keep a downlink
in a source cell at a time other than downlink synchroni-
zation with a target cell in case that the terminal device
performs the cell switching.
[0008] In a fifth aspect, the embodiments of the disclo-
sure provide a terminal device, which may include: a
processor and a memory configured to store a computer
program runnable on the processor. Herein, the proces-
sor is configured to perform the steps of the cell switching
method executed by the terminal device.
[0009] In a sixth aspect, the embodiments of the dis-
closure provide a chip, which may include: a processor,
configured to call and run a computer program from a
memory to enable a device installed with the chip to per-

form the cell switching method executed by the terminal
device.
[0010] In a seventh aspect, the embodiments of the
disclosure provide a storage medium having stored ther-
eon an executable program that when executed by a
processor, implements the cell switching method execut-
ed by the terminal device.
[0011] In an eighth aspect, the embodiments of the dis-
closure provide a computer program product, which may
include: a computer program instruction. The computer
program instruction enables a computer to perform the
cell switching method executed by the terminal device.
[0012] In a ninth aspect, the embodiments of the dis-
closure provide a computer program, enabling a compu-
ter to perform the cell switching method executed by the
terminal device.
[0013] Embodiments of the disclosure provides the
method for the cell switching, the terminal device, and
the storage medium, which includes that: in case that the
terminal device performs the cell switching, the terminal
device keeps the uplink in the source cell at the time other
than sending a first message; and the terminal device
keeps the downlink in the source cell at the time other
than downlink synchronization with the target cell. Thus,
the terminal device keeps the uplink and/or downlink with
the source cell during the waiting time of a Random Ac-
cess Channel (RACH) process for the target cell, so as
to realize uplink and/or downlink data transmission with
the source cell, reduce the interrupted time of data trans-
mission and improve the efficiency of service processing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 illustrates a processing flowchart of a second
type of RACH of the disclosure.
FIG. 2 illustrates a processing flowchart of a first type
of RACH of the disclosure.
FIG. 3 illustrates a schematic structural diagram of
compositions of a communication system of the em-
bodiments of the disclosure.
FIG. 4 illustrates an optional processing flowchart of
a method for cell switching of the embodiments of
the disclosure.
FIG. 5 illustrates another optional processing flow-
chart of a method for cell switching of the embodi-
ments of the disclosure.
FIG. 6 illustrates an optional processing flowchart of
a contention-based cell switching method of the em-
bodiments of the disclosure.
FIG. 7 illustrates an optional processing flowchart of
a contention-free cell switching method of the em-
bodiments of the disclosure.
FIG. 8 illustrates an optional schematic structural di-
agram of compositions of a terminal device of the
embodiments of the disclosure.
FIG. 9 illustrates another optional schematic struc-
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tural diagram of compositions of a terminal device
of the embodiments of the disclosure.
FIG. 10 illustrates a schematic structural diagram of
hardware compositions of a terminal device of the
embodiments of the disclosure.

DETAILED DESCRIPTION

[0015] In order to provide a more detailed understand-
ing of the features and technical contents of the embod-
iments of the disclosure, the implementation of the em-
bodiments of the disclosure will be described in detail
below with reference to the accompanying drawings, and
the accompanying drawings are for illustrative purposes
only and are not intended to limit the embodiments of the
disclosure.
[0016] Before the embodiments of the disclosure are
described in detail, a brief description is given below.
[0017] A NTN provides a communication service for
terrestrial users by means of satellite communication.
Compared with terrestrial cellular network communica-
tion, the satellite communication has many unique ad-
vantages. Firstly, the satellite communication is not re-
stricted by the user’s regions, for example, regions which
are not covered by general land communication and may
not be provided with a communication device, such as
oceans, mountains, deserts, or the like, or the regions
which may not be covered by communication due to
sparse population. For the satellite communication, since
one satellite may cover a large area of the ground, and
a satellite may orbit around the earth, so that every corner
of the earth may be covered with the satellite communi-
cation theoretically. Secondly, the satellite communica-
tion has relatively high social value. The satellite com-
munication may cover remote mountain areas and poor
and backward countries or regions at relatively low cost,
so that people in these regions may enjoy advanced voice
communication and mobile Internet technologies, which
is conducive to narrowing the digital divide with devel-
oped regions and promoting development in these re-
gions. Thirdly, the satellite communication distance is
long, and the cost of communication may not be signifi-
cantly increased with the increase of the communication
distance. Finally, the satellite communication has high
stability and is not restricted by natural disasters.
[0018] The communication satellite is classified into a
Low-Earth Orbit (LEO) satellite, a Medium-Earth Orbit
(MEO) satellite, a Geostationary Earth Orbit (GEO) sat-
ellite, a High Elliptical Orbit (HEO) satellite, and the like
according to different orbital altitudes. A brief description
of the LEO and the GEO is given below.
[0019] The orbital altitude of the LEO ranges from
500km to 1500km, and the corresponding orbital period
is about 1.5 hours to 2 hours. The signal propagation
delay of single-hop communication between terminal de-
vices is generally less than 20ms. The maximum satellite
visual time is 20 minutes. The signal propagation dis-
tance is short, the link loss is less, and the requirements

for transmitting power of the terminal device are not high.
[0020] The orbital altitude of the GEO is 35,786km and
the rotation period around the earth is 24 hours. The sig-
nal propagation delay of single-hop communication be-
tween the terminal devices is generally 250ms. In order
to ensure the coverage of the satellite and improve the
system capacity of the entire satellite communication
system, the satellite covers the ground by using multiple
beams, and one satellite may form dozens or even hun-
dreds of beams to cover the ground. One satellite beam
may cover the ground region with the diameter of tens
to hundreds of kilometers.
[0021] In order to ensure the coverage of the satellite
and improve the system capacity of the entire satellite
communication system, the satellite covers the ground
by using multiple beams, and one satellite may form doz-
ens or even hundreds of beams to cover the ground. One
satellite beam may cover the ground region with the di-
ameter of tens to hundreds of kilometers.
[0022] Before the detailed description of a method for
cell switching provided by the embodiments of the dis-
closure, a first type of RACH and a second type of RACH
are briefly described respectively.
[0023] In a New Radio (NR) system, a RACH includes:
the first type of RACH and the second type of RACH.
Herein, in the first type of RACH, two information ex-
changes need to be performed between the terminal de-
vice and a network device. Therefore, the first type of
RACH is also called 2-steps RACH. In the second type
of RACH, four information exchanges need to be per-
formed between the terminal device and the network de-
vice. Therefore, the second type of RACH is also called
4-steps RACH. According to different RACH modes, the
RACH includes Contention-Based Random Access
(CBRA) and Contention-Free Random Access (CFRA).
According to different RACH types, the RACH includes
a first type of RACH and a second type of RACH. The
first type of RACH and the second type of RACH are
respectively briefly described below.
[0024] The processing flow of the second type of
RACH, as illustrated in FIG. 1, includes the following four
operations.
[0025] At S101, a terminal device sends a RACH Pre-
amble to a network device through a Message 1 (Msg 1).
[0026] The terminal device sends the selected Pream-
ble on a selected time domain resource of Physical Ran-
dom Access Channel (PRACH). The network device may
estimate the size of uplink grant required by the terminal
device to transmit an Msg3 and uplink Timing according
to the Preamble.
[0027] At S102, after detecting that the terminal device
sends the Preamble, the network device sends a Ran-
dom Access Response (RAR) message to the terminal
device through a Msg2, so as to inform the terminal de-
vice of the uplink resource information which is used
when sending the Msg3, allocate a Radio Network Tem-
porary Identity (RNTI) for the terminal device, provide a
time advance command for the terminal device, and the
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like.
[0028] After sending the Msgl, the terminal device
starts a RAR window, and detects a Physical Downlink
Control Channel (PDCCH) in the RAR window. The de-
tected PDCCH is scrambled with RA-RNTI.
[0029] At S103, after receiving the RAR message, the
terminal device sends the Msg3 in the uplink resource
indicated in the RAR message.
[0030] Herein, the message of Msg3 is mainly used to
notify the network device what event triggers the RACH
process. For example, if it is an initial RACH event, the
Msg3 may carry an ID of the terminal device and an es-
tablishment cause, and if it is a Radio Resource Control
(RRC) reestablishment event, the Msg3 may carry an
identity of the terminal device in a connected state and
the establishment cause.
[0031] Meanwhile, the ID carried by the Msg3 may en-
able the contention collision to be resolved in operation
S104.
[0032] At S104, the network device sends an Msg4
including a contention resolution message to the terminal
device, and allocates an uplink transmission resource to
the terminal device simultaneously.
[0033] When receiving the Msg4 from the network de-
vice, the terminal device may detect whether a specific
temporary identity of the terminal device which is sent in
the Msg3 by the terminal device is included in the con-
tention resolution message sent by a base station. If the
specific temporary identity of the terminal device is in-
cluded in the contention resolution message, it indicates
that the RACH process of the terminal device is success-
ful, otherwise, the RACH process fails, and the terminal
device needs to initiate the RACH process from the first
step again.
[0034] Another function of the Msg4 is to send a RRC
configuration message to the terminal device.
[0035] The contention collision resolution includes two
ways. Herein, the first way is that: if the terminal device
carries a Cell Radio Network Temper Identity (C-RNTI)
in the Msg3, the Msg4 is scheduled by the PDCCH
scrambled with the C-RNTI. The second way is that: if
the terminal device does not carry the C-RNTI in the
Msg3, for example, the terminal device is initial access,
the Msg4 is scheduled by the PDCCH scrambled with
the TC-RNTI. Collision resolution is achieved by the ter-
minal device receiving a Physical Downlink Shared
Channel (PDSCH) of the Msg4 to match with a Service
Data Unit (SDU) of a Common Control Channel (CCCH)
in the PDSCH.
[0036] The above RACH process needs to be complet-
ed through four information exchanges between the net-
work device and the terminal device, which leads to the
extension of the RACH process. In order to solve the
problem of the extension of the RACH process, the first
type of PACH is proposed. The processing flow of the
first type of PACH, as illustrated in FIG. 2, includes the
following steps.
[0037] At S201, the terminal device sends an MsgA to

the network device.
[0038] The MsgA consists of a Preamble and a pay-
load. Optionally, the Preamble is the same as the Pre-
amble in the second type of RACH, and this Preamble
is transmitted on the PRACH resource. The information
carried in the payload is the same as the information in
the Msg3 in the second type of RACH, for example, a
RRC signaling when the RRC is in an idle state, and a
C-RNTI when the RRC in the connected state. The pay-
load may be transmitted by a Physical Uplink Shared
Channel (PUSCH).
[0039] The result of receiving the MsgA by the network
device may include the following two situations: first, the
network device successfully decodes one or more Pre-
ambles; and second, the network device successfully de-
codes one or more preambles and one or more payloads.
[0040] At S202, the terminal device receives an MsgB
from the network device.
[0041] Optionally, the MsgB includes contents of the
Msg2 and the Msg4 in the second type of RACH.
[0042] Similar to an LTE system, the NR system sup-
ports the switching process of the terminal device in the
connected state. When the terminal device using a net-
work service moves from one cell to another cell, or due
to the adjustment of the wireless transmission service
load, the activation operation maintenance, the device
failure, etc., in order to ensure the continuity of commu-
nication and the quality of the service, the system trans-
fers a communication link between the terminal device
and the original cell to the new cell, that is, the switching
process is performed.
[0043] Taking an Xn interface switching process as an
example, the cell switching process applicable to the LTE
system and the NR system is divided into the following
three stages.
[0044] At stage 1, switching preparation: including
measurement control and reporting, a switching request
and switching acknowledge message. The switching ac-
knowledge message includes a switching command gen-
erated by a target cell, and a source cell is not allowed
to make any modification for the switching command gen-
erated by the target cell and directly forwards the switch-
ing command to the terminal device.
[0045] At stage 2, switching execution: the terminal de-
vice performs the switching process immediately after
receiving the switching command, that is, the terminal
device is disconnected with the source cell and is con-
nected with the target cell (for example, RACH is per-
formed, a RRC switching completion message is sent to
a target network device, etc.); and the terminal device
performs Secondary Node (SN) state transfer, and data
forwarding.
[0046] At stage 3, switching completion: the target cell
performs a Path Switch with an Access and Mobility Man-
agement Function (AMF) and a User Port Function (UPF)
to release the context of the terminal device of the source
network device.
[0047] For a terminal device with single-sending and
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single-receiving capability, after receiving the switching
command, the terminal device is disconnected with the
source cell, starts to synchronize the target cell, and in-
itiates the RACH process. After the RACH process is
completed, the terminal device can perform data trans-
mission in the target cell. During the RACH process, data
transmission may be interrupted.
[0048] In a NR terrestrial network, the transmission de-
lay between the terminal device and the network device
is small, and the time required for the terminal device to
perform RACH in the target cell is not long, so that the
interrupted time of data transmission is also short. Com-
pared with the terrestrial network, the transmission delay
between the terminal device in the NTN and the hazard
is larger. Correspondingly, the time required for the ter-
minal device to perform RACH in the target cell is longer,
so that the data interruption time in the cell switching
process is greatly increased to affect the transmission
performance of the terminal device.
[0049] The technical solutions of the embodiments of
the disclosure may be applied to various communications
systems, such as a Global System for Mobile Commu-
nications (GSM), a Code Division Multiple Access (CD-
MA) system, a Wideband Code Division Multiple Access
(WCDMA) system, a General Packet Radio Service
(GPRS) system, a Long Term Evolution (LTE) system,
a LTE Frequency Division Duplex (FDD) system, a LTE
Time Division Duplex (TDD) system, an Advanced Long
Term Evolution (LTE-A) system, an NR system, an evo-
lution system of the NR system, an LTE-based Access
to Unlicensed Spectrum (LTE-U) system, a NR-based
Access to Unlicensed Spectrum (NR-U) system, a Uni-
versal Mobile Telecommunications System (UMTS), a
Worldwide Interoperability for Microwave Access
(WiMAX) communications system, a Wireless Local Area
Network (WLAN), Wireless Fidelity (WiFi), a next gener-
ation of communication systems, or other communication
systems.
[0050] System architecture and service scenarios de-
scribed in the embodiments of the disclosure are intend-
ed to describe the technical solutions in the embodiments
of the disclosure more clearly, but are not intended to
limit the technical solutions provided in the embodiments
of the disclosure. Those of ordinary skill in the art may
know that as the network architecture evolves and a new
service scenario emerges, the technical solutions pro-
vided in the embodiments of the disclosure are also ap-
plicable to a similar technical problem.
[0051] The network device involved in the embodi-
ments of the disclosure may be a common base station
(NodeB (NB) or Evolutional Node B (eNB) or gNB), a
New Radio controller (NR controller), a centralized unit,
a new radio base station, a remote radio frequency mod-
ule, a micro base station, a relay, a distributed unit, a
Transmission Reception Point (TRP), a Transmission
Point (TP) or any other devices. No limits are made to
specific technologies and specific device forms adopted
by the network device in the embodiments of the disclo-

sure. In order to facilitate description, in all embodiments
of the disclosure, the abovementioned apparatuses with
a wireless communication function provided for the ter-
minal device are collectively referred to a network device.
[0052] In the embodiments of the disclosure, the ter-
minal device may be any terminal. For example, the ter-
minal device may be User Equipment (UE) in Machine
Type Communication (MTC). That is to say, the terminal
device may also be called the UE, a Mobile Station (MS),
a mobile terminal, a terminal, etc. The terminal device
may communicate with one or more core networks
through a Radio Access Network (RAN). For example,
the terminal device may be a mobile telephone (or re-
ferred to as a "cellular" telephone) and a computer with
a mobile terminal. For example, the terminal device may
also be a portable, pocket-sized, hand-held, computer
built-in, or in-vehicle mobile apparatus, which exchanges
language and/or data with the RAN. No specific limits are
made thereto in the embodiments of the disclosure.
[0053] Optionally, the network device and the terminal
device may be deployed on land, including indoors or
outdoors, and may be held in hands or deployed in ve-
hicles, or may be deployed on water surface, or may be
deployed on an aircraft, a balloon, and an artificial satel-
lite in the air. No limits are made to the application sce-
nario of the network device and the terminal device in
the embodiments of the disclosure.
[0054] Optionally, communications between the net-
work device and the terminal device and between the
terminal devices may be performed through a licensed
spectrum, or through an unlicensed spectrum, or through
the licensed spectrum and the unlicensed spectrum si-
multaneously. Communications between the network de-
vice and the terminal device and between the terminal
devices may be performed through a spectrum below 7
gigahertz (GHz), or through a spectrum above 7 GHz, or
through the spectra below 7 GHz and above 7 GHz si-
multaneously. No limits are made to the spectrum re-
source used between the network device and the termi-
nal device in the embodiments of the disclosure.
[0055] Generally speaking, traditional communication
systems support a limited number of connections and
are easy to implement. However, with the development
of the communication technology, mobile communication
systems will not only support traditional communication,
but also support, for example, Device to Device (D2D)
communication, Machine to Machine (M2M) communi-
cation, MTC, and Vehicle to Vehicle (V2V) communica-
tion, etc. The embodiments of the disclosure may also
be applied to these communication systems.
[0056] Exemplarily, a communication system 100 that
the embodiments of the disclosure are applied to is illus-
trated in FIG. 3. The communication system 100 may
include a network device 110, and the network device
110 may be a device communicating with a terminal de-
vice 120 (or called a communication terminal and a ter-
minal). The network device 110 may provide communi-
cation coverage for a specific geographical region and
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may communicate with a terminal device located in this
coverage. Optionally, the network device 110 may be a
Base Transceiver Station (BTS) in the GSM system or
the CDMA system, may also be a NB in the WCDMA
system, and may further be an eNB or eNodeB in the
LTE system or a wireless controller in a Cloud Radio
Access Network (CRAN). Or the network device may be
a mobile switching center, a relay station, an access
point, a vehicle device, a wearable device, a hub, a
switch, a network bridge, a router, a network-side device
in a future 5G network, a network device in a future
evolved Public Land Mobile Network (PLMN) or the like.
[0057] The communication system 100 further in-
cludes at least one terminal device 120 within the cover-
age of the network device 110. A "terminal device" used
herein includes, but not limited to: a device connected
through a wired line connection, for example, through
Public Switched Telephone Network (PSTN), Digital
Subscriber Line (DSL), digital cable and direct cable con-
nections; and/or another data connection/network;
and/or a wireless interface, for example, for a cellular
network, a Wireless Local Area Network (WLAN), a dig-
ital television network like a Digital Video Broadcasting-
Handheld (DVB-H) network, a satellite network and an
Amplitude Modulated-Frequency Modulated (AM-FM)
broadcast transmitter; and/or a device of another terminal
configured to receive/send communication signals,
and/or an Internet of Things (IoT) device. The terminal
device arranged to communicate through a wireless in-
terface may be called a "wireless communication termi-
nal", a "wireless terminal" or a "mobile terminal". Exam-
ples of a mobile terminal include, but not limited to: a
satellite or cellular telephone; a Personal Communication
System (PCS) terminal capable of combining a cellular
radio telephone and data processing, faxing and data
communication capabilities; a Personal Digital Assistant
(PDA) capable of including a radio telephone, a pager,
Internet/intranet access, a Web browser, a notepad, a
calendar and/or a Global Positioning System (GPS) re-
ceiver; and a conventional laptop and/or palmtop receiver
or another electronic device including a radio telephone
transceiver. The terminal device may refer to an access
terminal, UE, a user unit, a user station, a mobile station,
a mobile radio station, a remote station, a remote termi-
nal, a mobile device, a user terminal, a terminal, a wire-
less communication device, a user agent or a user de-
vice. The access terminal may be a cell phone, a cordless
phone, a Session Initiation Protocol (SIP) phone, a Wire-
less Local Loop (WLL) station, a PDA, a handheld device
with a wireless communication function, a computing de-
vice, another processing device connected to a wireless
modem, a vehicle device, a wearable device, a terminal
device in the 5G network, a terminal device in the future
evolved PLMN or the like.
[0058] Optionally, the terminal device 120 may perform
D2D communication.
[0059] Optionally, the 5G system or the 5G network
may also be called an NR system or an NR network.

[0060] A network device and two terminal devices are
exemplarily illustrated in FIG. 3. Optionally, the commu-
nication system 100 may include multiple network devic-
es and another number of terminal devices may be in-
cluded in coverage of each network device. There are
no limits made thereto in the embodiments of the disclo-
sure.
[0061] Optionally, the communication system 100 may
further include another network entity such as a network
controller and a mobility management entity. There are
no limits made thereto in the embodiments of the disclo-
sure.
[0062] It should be understood that a device with a
communication function in the network/system in the em-
bodiments of the disclosure may be called a communi-
cation device. Taking the communication system 100 il-
lustrated in FIG. 3 as an example, communication devic-
es may include the network device 110 and terminal de-
vice 120 with the communication function, and the net-
work device 110 and the terminal device 120 may be the
specific devices mentioned above and will not be elabo-
rated herein. The communication devices may further
include other devices in the communication system 100,
for example, other network entities like a network con-
troller and a mobility management entity. There are no
limits made thereto in the embodiments of the disclosure.
[0063] The embodiments of the disclosure provide an
optional processing flow of a method for cell switching,
as illustrated in FIG. 4, which includes the following op-
erations.
[0064] At S301, in case that a terminal device performs
the cell switching, the terminal device keeps an uplink in
a source cell at a time other than sending a first message.
[0065] In some embodiments, the first message is an
MsgA in 2-steps RACH; or, the first message is an Msg1
in 4-steps RACH.
[0066] In some embodiments, for CBRA, in case that
the terminal device performs the cell switching, the ter-
minal device not only keeps the uplink in the source cell
at the time other than sending the first message, but also
keeps the uplink in the source cell at the time other than
sending a third message. It should be understood that,
for the CBRA, in case that the terminal device performs
the cell switching, the terminal device keeps the uplink
in the source cell at the time other than sending the first
message and sending the third message.
[0067] Herein, the third message is sent in case that
an uplink grant resource indicated in the RAR reaches
the terminal device. Or, the third message is sent in case
that an uplink grant resource indicated in the MsgB in 2-
steps RACH reaches the terminal device. In this scenar-
io, the terminal device falls back to 4-steps RACH from
2-steps RACH.
[0068] In other embodiments, for CFRA, in case that
the terminal device performs the cell switching, the ter-
minal device only keeps the uplink in the source cell at
the time other than sending the first message.
[0069] The embodiments of the disclosure provide an-
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other optional processing flow of a method for cell switch-
ing, as illustrated in FIG. 5, which includes the following
operations.
[0070] At S401, in case that a terminal device performs
the cell switching, the terminal device keeps a downlink
in a source cell at a time other than downlink synchroni-
zation with a target cell.
[0071] In some embodiments, for CBRA, in case that
the terminal device performs the cell switching, the ter-
minal device not only keeps the downlink in the source
cell at the time other than downlink synchronization with
the target cell, but also keeps the downlink in the source
cell at a time after the terminal device receives a second
message (matched with the first message) in a RAR win-
dow or at a time after the terminal device receives the
second message (matched with the first message) in an
MsgB receiving window in case that a first time expires.
[0072] In some embodiments, the first timer is config-
ured by a network device, or the first timer is determined
by the terminal device. The first timer is a RAR window-
offset timer in 4-steps RACH or an MsgB receiving win-
dow-offset timer in 2-steps RACH. The first message is
the MsgA in 2-steps RACH, and the second message is
an MsgB in 2-steps RACH. Or, the first message is the
Msg1 in 4-steps RACH, and the second message is a
Msg2 in 4-steps RACH;
[0073] In other embodiments, for CFRA, the terminal
device only keeps the downlink in the source cell at the
time other than downlink synchronization with the target
cell.
[0074] Based on the methods for the cell switching il-
lustrated in FIG. 4 and FIG. 5, the embodiments of the
disclosure provide an optional processing flow of a con-
tention-based cell switching method provided by the em-
bodiments of the disclosure, as illustrated in FIG. 6, which
includes the following operations.
[0075] At S501, a terminal device receives a switching
command from a source cell, and the terminal device
performs the cell switching based on CBRA.
[0076] The conditions for the terminal device to per-
form cell switching based on CBRA include that: no ded-
icated RACH resource is configured in the switching com-
mand; or a dedicated RACH resource is configured in
the switching command, but there is no beam satisfying
preconfigured conditions in a beam associated with the
dedicated RACH resource.
[0077] In the embodiments of the disclosure, before
the source cell sends the switching command, the source
cell sends a switching request to a target cell, and the
target cell sends a switching acknowledge message in-
cluding the switching command to the source cell.
[0078] At S502, before downlink synchronization with
the target cell, the terminal device keeps an uplink in the
source cell, and/or, the terminal device keeps a downlink
in the source cell.
[0079] At S503, during downlink synchronization with
the target cell, the terminal device keeps the uplink in the
source cell, and/or, the terminal device switches the

downlink to the target cell.
[0080] At S504, after downlink synchronization with the
target cell, and before an available RACH resource
reaches the terminal device, the terminal device switches
the downlink to the source cell, and/or, the terminal de-
vice keeps the uplink in the source cell.
[0081] At S505, after downlink synchronization with the
target cell, and in case that the available RACH resource
reaches the terminal device, the terminal device sends
a first message to the target cell.
[0082] Herein, the first message is an MsgA in 2-steps
RACH; or, the first message is an Msg1 in 4-steps RACH.
[0083] At S506, the terminal device starts a first timer.
During the operation of the first timer, the terminal device
switches the uplink to the source cell, and/or, the terminal
device keeps the downlink in the source cell.
[0084] In some embodiments, during the operation of
the first timer, the terminal device does not need to mon-
itor a PDCCH of the target cell, so that the downlink can
be kept in the source cell, and the uplink is switched to
the source cell.
[0085] In some embodiments, the first timer is config-
ured by a network device, or the first timer is determined
by the terminal device. The first timer may be a RAR
window-offset timer in 4-steps RACH or an MsgB receiv-
ing window-offset timer in 2-steps RACH.
[0086] At S507, in case that the first timer expires, the
terminal device switches the downlink to the target cell,
and/or, the terminal device keeps the uplink in the source
cell.
[0087] In some embodiments, in case that the first tim-
er expires, the terminal device receives the MsgB or
Msg2, so that the terminal device starts an MsgB receiv-
ing window or RAR window, and the terminal device
switches the downlink to the target cell, and/or, the ter-
minal device keeps the uplink in the source cell.
[0088] At S508, in case that the terminal device re-
ceives a RAR (matched with the first message) in a RAR
window or an MsgB receiving window, the terminal de-
vice switches the downlink to the source cell, and/or, the
terminal device switches the uplink to the target cell.
[0089] In some embodiments, when the uplink grant
resource indicated in the RAR reaches the terminal de-
vice, the terminal device sends the Msg3 to the target
cell. It should be understood that, when sending the Msg3
(third message), the terminal device keeps the uplink in
the target cell. Herein, the terminal device keeps the up-
link in the source cell at the time other than sending the
third message.
[0090] At S509, the terminal device starts a second
timer. During the operation of the second timer, the ter-
minal device switches the uplink to the source cell,
and/or, the terminal device keeps the downlink in the
source cell.
[0091] In some embodiments, during the operation of
the second timer, the terminal device does not need to
monitor the PDCCH of the target cell, so that the downlink
can be kept in the source cell, and the uplink is switched
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to the source cell.
[0092] In some embodiments, the second timer is con-
figured by the network device, or the second timer is de-
termined by the terminal device. The second timer may
be a Contention Resolution-offset timer.
[0093] At S510, in case that the second timer expires,
the terminal device switches the downlink to the target
cell, and/or, the terminal device keeps the uplink in the
source cell.
[0094] In some embodiments, in case that the second
timer expires, the terminal device needs to monitor an
Msg4, and the terminal starts a contention resolution tim-
er.
[0095] At S511, in case that the terminal device re-
ceives a fourth message during the operation of the con-
tention resolution timer, and the contention resolution is
successful, the terminal device keeps the downlink in the
target cell, and/or, the terminal device switches the uplink
to the target cell.
[0096] In some embodiments, the fourth message is
the Msg4 in 4-steps RACH.
[0097] In the embodiments of the disclosure, based on
the contention-based cell switching method illustrated in
FIG. 6, in the process of performing cell switching by the
terminal device, the terminal device switches the uplink
to the target cell only at the moments for sending the
Msg1, the MsgA and the Msg3, and keeps the uplink in
the source cell at the time other than sending the Msg1,
the MsgA and the Msg3. During the process of downlink
synchronization with the target cell, the terminal device
switches the downlink to the target cell at the time that
the Msg2 (matched with the Msg1) is not received in the
RAR window and at the time that the MsgB (matched
with the MsgA) is not received in the MsgB receiving win-
dow. During the process of downlink synchronization with
the target cell, the terminal device keeps the downlink to
in the source cell at a time after a time that the Msg2
matched with the Msg1 is received in the RAR window
and at a time after a time that the MsgB matched with
the MsgA is received in the MsgB receiving window. In
this way, through the waiting time of the RACH process
for the target cell, the terminal device keeps the uplink
and/or downlink with the source cell to realize uplink
and/or downlink data transmission with the source cell,
thereby reducing the interrupted time of data transmis-
sion and improving the efficiency of service processing.
[0098] Based on the method for the cell switching il-
lustrated in FIG. 4 and FIG. 5, the embodiments of the
disclosure provide a contention-free-based cell switching
method, as illustrated in FIG. 7, which includes the fol-
lowing operations.
[0099] At S601, a terminal device receives a switching
command from a source cell, and the terminal device
performs the cell switching based on CFRA.
[0100] In some embodiments, the conditions for the
terminal device to perform cell switching based on CFRA
include that: a dedicated RACH resource is configured
in the switching command, and there is a beam satisfying

preconfigured conditions in beams associated with the
dedicated RACH resource.
[0101] In the embodiments of the disclosure, before
the source cell sends the switching command, the source
cell sends a switching request to a target cell, and the
target cell sends a switching acknowledge message in-
cluding the switching command to the source cell.
[0102] At S602, before downlink synchronization with
the target cell, the terminal device keeps an uplink in the
source cell, and/or, the terminal device keeps a downlink
in the source cell.
[0103] At S603, during downlink synchronization with
the target cell, the terminal device keeps the uplink in the
source cell, and/or, the terminal device switches the
downlink to the target cell.
[0104] At S604, after downlink synchronization with the
target cell, and before an available RACH resource
reaches the terminal device, the terminal device switches
the downlink to the source cell, and/or, the terminal de-
vice keeps the uplink in the source cell.
[0105] At S605, after downlink synchronization with the
target cell, and in case that the available RACH resource
reaches the terminal device, the terminal device sends
a first message to the target cell.
[0106] Herein, the first message is an MsgA in 2-steps
RACH; or, the first message is a Msg1 in 4-steps RACH.
[0107] At S606, the terminal device starts a first timer.
During the operation of the first timer, the terminal device
switches the uplink to the source cell, and/or, the terminal
device keeps the downlink in the source cell.
[0108] In some embodiments, during the operation of
the first timer, the terminal device does not need to mon-
itor a PDCCH of the target cell, so that the downlink can
be kept in the source cell, and the uplink is switched to
the source cell.
[0109] In some embodiments, the first timer is config-
ured by a network device, or the first timer is determined
by the terminal device. The first timer may be a RAR
window-offset timer in 4-steps RACH or an MsgB receiv-
ing window-offset timer in 2-steps RACH.
[0110] At S607, in case that the first timer expires, the
terminal device switches the downlink to the target cell,
and/or, the terminal device keeps the uplink in the source
cell.
[0111] In some embodiments, in case that the first tim-
er expires, the terminal device receives the MsgB or
Msg2, so that the terminal device starts an MsgB receiv-
ing window or RAR window, and the terminal device
switches the downlink to the target cell, and/or, the ter-
minal device keeps the uplink in the source cell.
[0112] At S608, in case that the terminal device re-
ceives a RAR matched with the first message in a RAR
window or an MsgB receiving window, and the RACH is
successful, the terminal device is disconnected with the
source cell and switches the uplink and the downlink to
the target cell.
[0113] In the embodiments of the disclosure, based on
the contention-free-based cell switching method illustrat-
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ed in FIG. 7, in the process of performing cell switching
by the terminal device, the terminal device switches the
uplink to the target cell only at the moments for sending
the Msg1, the MsgA and the Msg3, and keeps the uplink
in the source cell at the time other than sending the Msg1,
the MsgA and the Msg3. During the processes of down-
link synchronization with the target cell, the operation of
the RAR window and the operation of the MsgB receiving
window, the terminal device switches the downlink to the
target cell. During the process of downlink synchroniza-
tion with the target cell, the terminal device keeps the
downlink to in the source cell at the time other than the
RAR window and the MsgB receiving window.
[0114] It is to be noted that, in the above embodiments
of the disclosure, the operations that the terminal device
switches the uplink to the source cell or keeps the uplink
in the source cell may include at least one of the following.
[0115] The terminal device may directly transmit the
PUSCH by using the uplink resource (configured grant)
preconfigured by the source cell. The terminal device
transmits the PUSCH by using the uplink resource dy-
namically scheduled by the previously received PDCCH,
and may still transmit a Physical Uplink Control Channel
(PUCCH), such as the transmission of Channel State
Information (CSI), Acknowledgment/Non-Acknowledge-
ment (ACK/NACK) feedback, and the like.
[0116] It is to be noted that, in the above embodiments
of the disclosure, the operation that the terminal device
switches the downlink to the source cell or keep the down-
link in the source cell may include that: the terminal device
may directly receive the PDSCH by using a Semi-Per-
sistent Scheduling (SPS) resource of the source cell,
and/or the terminal device receives the PDSCH dynam-
ically scheduled by the PDCCH.
[0117] It is to be noted that, sending of the source cell
involved in the above embodiments of the disclosure may
be performed by a source network device corresponding
to the source cell. Sending of the target cell involved in
the above embodiments of the disclosure may be per-
formed by a target network device corresponding to the
target cell. Sending to the source cell involved in the
above embodiments of the disclosure may be sent to the
source network device corresponding to the source cell.
Sending to the target cell involved in the above-men-
tioned embodiments of the disclosure may be sent to the
target network device corresponding to the target cell.
[0118] It should be understood that, in various embod-
iments of the disclosure, the size of the sequence num-
bers of the above processes does not mean the order of
execution, and the execution order of the processes may
be determined by functions and internal logic, and may
not constitute any limitation on the implementation proc-
ess of the embodiments of the disclosure.
[0119] In order to implement the above method for the
cell switching, the embodiments of the disclosure provide
a terminal device. An optional schematic structural dia-
gram of compositions of the terminal device 800, as il-
lustrated in FIG. 8, includes: a first processing unit 801.

[0120] The first processing unit 801 is configured to
enable the terminal device to keep an uplink in a source
cell at a time other than sending a first message in case
that the terminal device performs the cell switching.
[0121] In some embodiments, the first processing unit
801 is configured to: before downlink synchronization
with a target cell, keep the uplink in the source cell, and/or,
keep a downlink in the source cell.
[0122] The first processing unit 801 is configured to:
keep the uplink in the source cell, and/or, switch the
downlink to the target cell.
[0123] In some embodiments, the first processing unit
801 is configured to: after downlink synchronization with
the target cell, and before an available RACH resource
reaches the terminal device, switch the downlink to the
source cell, and/or, keep the uplink in the source cell.
[0124] In some embodiments, the terminal device 800
further includes a sending unit 802, configured to send
the first message to the target cell after downlink syn-
chronization with the target cell and in case that the avail-
able RACH resource reaches the terminal device.
[0125] In some embodiments, the first processing unit
801 is configured to start a first timer.
[0126] In some embodiments, the first processing unit
801 is configured to: during the operation of the first timer,
enable the terminal device to switch the uplink to the
source cell, and/or, enable the terminal device to keep
the downlink in the source cell.
[0127] In some embodiments, the first processing unit
801 is configured to: in case that the first timer expires,
switch the downlink to the target cell, and/or, keep the
uplink in the source cell.
[0128] In some embodiments, the first processing unit
801 is configured to: in case that the first timer expires,
and the terminal device receives a second message
(matched with the first message) in a RAR window or an
MsgB receiving window, switch the downlink to the target
cell, and/or, enable the terminal device to keep the uplink
in the target cell.
[0129] In some embodiments, the second message is
an MsgB in 2-steps RACH; or, the second message is
an Msg2 in 4-steps RACH.
[0130] In some embodiments, the first timer is config-
ured by a network device; or, the first timer is determined
by the terminal device.
[0131] In some embodiments, the first timer is a RAR
window-offset timer or an MsgB receiving window-offset
timer.
[0132] In some embodiments, the first processing unit
801 is further configured to: switch the downlink to the
source cell in case that the terminal device receives the
RAR matched with the first message in the RAR window;
or, switch the downlink to the source cell in case that the
terminal device receives the MsgB matched with the first
message in the MsgB receiving window.
[0133] In some embodiments, the first processing unit
801 is further configured to: switch the uplink to the target
cell in case that the terminal device receives the RAR
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matched with the first message in the RAR window; or,
switch the uplink to the target cell in case that the terminal
device receives the MsgB matched with the first message
in the MsgB receiving window.
[0134] In some embodiments, the first processing unit
801 is further configured to enable the terminal device to
keep the uplink in the source cell at a time other than
sending a third message; and the third message is sent
in case that an uplink grant resource indicated in the RAR
or MsgB reaches the terminal device.
[0135] In some embodiments, the third message is an
Msg3 in 4-steps RACH.
[0136] In some embodiments, the first processing unit
801 is further configured to start a second timer.
[0137] In some embodiments, the first processing unit
801 is further configured to: during the operation of the
second timer, switch the uplink to the source cell, and/or,
keep the downlink in the source cell.
[0138] In some embodiments, the first processing unit
801 is further configured to: in case that the second timer
expires, switch the downlink to the target cell, and/or,
keep the uplink in the source cell.
[0139] In some embodiments, the first processing unit
801 is further configured to: in case that the second timer
expires, the terminal device receives a fourth message
during the operation of a contention resolution timer, and
the contention resolution is successful, keep the downlink
in the target cell, and/or, switch the uplink to the target
cell.
[0140] In some embodiments, the fourth message is
an Msg4 in 4-steps RACH.
[0141] In some embodiments, the second timer is con-
figured by the network device; or, the second timer is
determined by the terminal device.
[0142] In some embodiments, the second timer is a
Contention Resolution-offset timer.
[0143] In some embodiments, the first message is an
MsgA in 2-steps RACH; or, the first message is an Msg1
in 4-steps RACH.
[0144] In order to implement the above method for the
cell switching, the embodiments of the disclosure provide
another terminal device. An optional schematic structural
diagram of compositions of the terminal device 900, as
illustrated in FIG. 9, includes: a second processing unit
901.
[0145] The second processing unit 901 is configured
to: keep a downlink in a source cell at a time other than
downlink synchronization with a target cell in case that
the terminal device performs the cell switching.
[0146] In some embodiments, the second processing
unit 901 is configured to keep the downlink in the source
cell before downlink synchronization with the target cell.
[0147] In some embodiments, the second processing
unit 901 is configured to switch the downlink to the source
cell after downlink synchronization with the target cell,
and before an available RACH resource reaches the ter-
minal device.
[0148] In some embodiments, the second processing

unit 901 is further configured to start a first timer.
[0149] In some embodiments, the second processing
unit 901 is configured to keep the downlink in the source
cell during the operation of the first timer.
[0150] In some embodiments, in case that the first tim-
er expires, the second processing unit 901 is configured
to keep the downlink in the source cell at a time after the
terminal device receives a second message matched
with the first message in a RAR window or an MsgB re-
ceiving window.
[0151] In some embodiments, the first message is an
MsgA in 2-steps RACH, and the second message is an
MsgB in 2-steps RACH; or, the first message is an Msg1
in 4-steps RACH, and the second message is an Msg2
in 4-steps RACH.
[0152] In some embodiments, the first timer is config-
ured by a network device; or, the first timer is determined
by the terminal device.
[0153] In some embodiments, the first timer is a RAR
window-offset timer or an MsgB receiving window-offset
timer.
[0154] In some embodiments, the second processing
unit 901 is further configured to start a second timer.
[0155] In some embodiments, the second processing
unit 901 is configured to keep the downlink in the source
cell during the operation of the second timer.
[0156] In some embodiments, the second timer is con-
figured by the network device; or, the second timer is
determined by the terminal device.
[0157] In some embodiments, the second timer is a
Contention Resolution-offset timer.
[0158] The embodiments of the disclosure provide a
terminal device, which includes: a processor and a mem-
ory configured to store a computer program runnable on
the processor. Herein, the processor is configured to per-
form the operations of the method for the cell switching
executed by the terminal device when running the com-
puter program.
[0159] The embodiments of the disclosure provide a
chip, which includes: a processor, configured to call and
run a computer program from a memory to enable a de-
vice installed with the chip to perform the method for the
cell switching executed by the terminal device.
[0160] The embodiments of the disclosure provide a
storage medium having stored thereon an executable
program that when executed by a processor, implements
the method for the cell switching executed by the terminal
device.
[0161] The embodiments of the disclosure provide a
computer program product, which includes: a computer
program instruction that enables a computer to perform
the method for the cell switching executed by the terminal
device.
[0162] The embodiments of the disclosure provide a
computer program that enables a computer to perform
the method for the cell switching executed by the terminal
device.
[0163] FIG. 10 illustrates a schematic structural dia-
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gram of hardware compositions of a terminal device of
an embodiment of the disclosure. The terminal device
700 includes: at least one processor 701, a memory 702
and at least one network interface 704. Various compo-
nents of the terminal device 700 are coupled together
through a bus system 705. It may be understood that the
bus system 705 is configured to implement connection
and communication between these components. The
bus system 705 further includes: a power bus, a control
bus, and a status signal bus except a data bus. However,
for clarity of description, various buses are marked as
the bus system 705 in FIG. 10.
[0164] It should be understood that the memory 702
may be a volatile memory or a non-volatile memory, or
may include both a volatile memory and a non-volatile
memory. The non-volatile memory may be a Read Only
Memory (ROM), a Programmable Read-Only Memory
(PROM), an Erasable Programmable Read-Only Mem-
ory (EPROM), an Electrically Erasable Programmable
Read-Only Memory (EEPROM), a Ferromagnetic Ran-
dom Access Memory (FRAM), a Flash Memory, a mag-
netic surface memory, an optical disk or a Compact Disc
Read-Only Memory (CD-ROM); and the magnetic sur-
face memory may be a magnetic disk memory or a mag-
netic tape memory. The volatile memory may be a Ran-
dom Access Memory (RAM) that acts as an external
cache. By way of example and not limitation, many forms
of RAM are available, such as a Static Random Access
Memory (SRAM), a Synchronous Static Random Access
Memory (SSRAM), a Dynamic Random Access Memory
(DRAM), a Synchronous Dynamic Random Access
Memory (SDRAM), a Double Data Rate Synchronous
Dynamic Random Access Memory (DDRSDRAM), an
Enhanced Synchronous Dynamic Random Access
Memory (ESDRAM), a SyncLink Dynamic Random Ac-
cess Memory (SLDRAM), and a Direct Rambus Random
Access Memory (DRRAM). The memory 702 described
in the embodiment of the disclosure is intended to in-
clude, but is not limited to, these and any other suitable
types of memories.
[0165] The memory 702 in the embodiment of the dis-
closure is configured to store various types of data to
support operations of the terminal device 700. Examples
of such data include: any computer application operated
on the terminal device 700, such as an application pro-
gram 7022. A program for implementing the method in
the embodiment of the disclosure may be included in the
application program 7022.
[0166] The method disclosed in the abovementioned
embodiment of the disclosure may be applied to the proc-
essor 701, or may be implemented by the processor 701.
The processor 701 may be an integrated circuit chip with
signal processing capability. During implementation, the
operations of the foregoing method can be completed by
hardware integrated logic circuits in the processor 701
or instructions in the form of software. The abovemen-
tioned processor 701 may be a general-purpose proces-
sor, a Digital Signal Processor (DSP), or other program-

mable logic devices, discrete gate or transistor logic de-
vices, discrete hardware components, or the like. The
processor 701 may implement or perform various meth-
ods, steps, and logical block diagrams disclosed in the
embodiments of the disclosure. The general-purpose
processor may be a microprocessor, or any conventional
processor. Steps of the methods disclosed with reference
to the embodiments of the disclosure may be directly
performed and accomplished by a hardware decoding
processor, or may be performed and accomplished by a
combination of hardware and software modules in the
decoding processor. A software module may be located
in a storage medium. The storage medium is located in
the memory 702, and the processor 701 reads informa-
tion in the memory 702 and completes the steps of the
foregoing method in combination with hardware thereof.
[0167] In an exemplary embodiment, the terminal de-
vice 700 may be implemented by one or more Application
Specific Integrated Circuits (ASICs), DSPs, Programma-
ble Logic Devices (PLDs), Complex Programmable Logic
Devices (CPLDs), FPGAs, general-purpose processors,
controllers, MCUs, MPUs, or other electronic elements
for executing the foregoing methods.
[0168] The present disclosure is described with refer-
ence to flowcharts and/or block diagrams of the method,
the device (system) and the computer program product
according to the embodiments of the present disclosure.
It should be understood that each flow and/or each block
in the flowcharts and/or the block diagrams and a com-
bination of the flows and/or the blocks in the flowcharts
and/or the block diagrams may be implemented by com-
puter program instructions. These computer program in-
structions may be provided for a general-purpose com-
puter, a dedicated computer, an embedded processor or
processors of other programmable data processing de-
vices to generate a machine, so that an apparatus for
achieving functions designated in one or more flows of
the flowcharts and/or one or more blocks of the block
diagrams is generated via instructions executed by the
computers or the processors of the other programmable
data processing devices.
[0169] These computer program instructions may also
be stored in a computer readable memory capable of
guiding the computers or the other programmable data
processing devices to work in a specific mode, so that a
manufactured product including an instruction apparatus
is generated via the instructions stored in the computer
readable memory, and the instruction apparatus
achieves the functions designated in one or more flows
of the flowcharts and/or one or more blocks of the block
diagrams.
[0170] These computer program instructions may also
be loaded to the computers or the other programmable
data processing devices, so that processing implement-
ed by the computers is generated by executing a series
of operation steps on the computers or the other pro-
grammable devices, and therefore the instructions exe-
cuted on the computers or the other programmable de-
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vices provide steps of achieving the functions designated
in one or more flows of the flowcharts and/or one or more
blocks of the block diagrams.
[0171] It should be understood that the terms "system"
and "network" in the disclosure are often used inter-
changeably herein. The term "and/or" in this disclosure
describes only an association relationship for describing
associated objects and represents that three relation-
ships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B
exist, and only B exists. In addition, the character "/" in
the disclosure generally indicates an "or" relationship be-
tween the associated objects.
[0172] The description above is only the preferred em-
bodiment of the disclosure and is not intended to limit the
scope of protection of the disclosure. Any modifications,
equivalent replacements, improvements and the like
made within the spirit and principle of the disclosure shall
fall within the scope of protection of the disclosure.

Claims

1. A method for a cell switching, comprising:
in case that a terminal device performs the cell
switching, keeping, by the terminal device, an uplink
in a source cell at a time other than sending a first
message.

2. The method of claim 1, further comprising:
before downlink synchronization with a target cell,
keeping, by the terminal device, the uplink in the
source cell, and/or, keeping, by the terminal device,
a downlink in the source cell.

3. The method of claim 1 or 2, further comprising:
during downlink synchronization with the target cell,
keeping, by the terminal device, the uplink in the
source cell, and/or, switching, by the terminal device,
the downlink to the target cell.

4. The method of any one of claims 1 to 3, further com-
prising:
after downlink synchronization with the target cell,
and before an available random access channel re-
source reaches the terminal device, switching, by
the terminal device, the downlink to the source cell,
and/or, keeping, by the terminal device, the uplink in
the source cell.

5. The method of any one of claims 1 to 4, further com-
prising: after downlink synchronization with the tar-
get cell, and in case that the available random access
channel resource reaches the terminal device, send-
ing, by the terminal device, the first message to the
target cell.

6. The method of any one of claims 1 to 5, further com-

prising:
starting, by the terminal device, a first timer.

7. The method of claim 6, further comprising:
during an operation of the first timer, switching, by
the terminal device, the uplink to the source cell,
and/or, keeping, by the terminal device, the downlink
in the source cell.

8. The method of claim 6 or 7, wherein in case that the
first timer expires, the method further comprises:
switching, by the terminal device, the downlink to the
target cell; and/or, keeping, by the terminal device,
the uplink in the source cell.

9. The method of any one of claims 6 to 8, wherein in
case that the first timer expires, the method further
comprises:
in case that the terminal device receives a second
message, matched with the first message, in a ran-
dom access response window or a message B
(MsgB) receiving window, switching, by the terminal
device, the downlink to the target cell, and/or, keep-
ing, by the terminal device, the uplink in the target
cell.

10. The method of claim 9, wherein the second message
is an MsgB in 2-steps random access channel;
or, the second message is a message 2 (Msg2) in
4-steps random access channel.

11. The method of any one of claims 6 to 10, wherein
the first timer is configured by a network device;
or, the first timer is determined by the terminal device.

12. The method of any one of claims 6 to 11, wherein
the first timer is a Random Access Response (RAR)
window-offset timer or an MsgB receiving window-
offset timer.

13. The method of claim 8, further comprising:

in case that the terminal device receives a ran-
dom access response, matched with the first
message, in a random access response win-
dow, switching, by the terminal device, the
downlink to the source cell;
or, in case that the terminal device receives an
MsgB, matched with the first message, in an
MsgB receiving window, switching, by the ter-
minal device, the downlink to the source cell.

14. The method of claim 8 or 13, further comprising:

in case that the terminal device receives the ran-
dom access response, matched with the first
message, in the random access response win-
dow, switching, by the terminal device, the uplink
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to the target cell;
or, in case that the terminal device receives the
MsgB, matched with the first message, in the
MsgB receiving window, switching, by the ter-
minal device, the uplink to the target cell.

15. The method of claim 14, further comprising:

keeping, by the terminal device, the uplink in the
source cell at a time other than sending a third
message; and
wherein the third message is sent in case that
an uplink grant resource indicated in the random
access response or the MsgB reaches the ter-
minal device.

16. The method of claim 15, wherein the third message
is a message 3 (Msg3) in 4-steps random access
channel.

17. The method of claim 15 or 16, further comprising:
starting, by the terminal device, a second timer.

18. The method of claim 17, further comprising:
during an operation of the second timer, switching,
by the terminal device, the uplink to the source cell,
and/or, keeping, by the terminal device, the downlink
in the source cell.

19. The method of claim 17 or 18, wherein in case that
the second timer expires, the method further com-
prises:

switching, by the terminal device, the downlink
to the target cell;
and/or, keeping, by the terminal device, the up-
link in the source cell.

20. The method of any one of claims 17 to 19, wherein
in case that the second timer expires, the method
further comprises:
in case that the terminal device receives a fourth
message during an operation of a contention reso-
lution timer, and a contention resolution is success-
ful, keeping, by the terminal device, the downlink in
the target cell, and/or, switching, by the terminal de-
vice, the uplink to the target cell.

21. The method of claim 20, wherein the fourth message
is a message 4 (Msg4) in 4-steps random access
channel.

22. The method of any one of claims 17 to 21, wherein
the second timer is configured by a network device;
or, the second timer is determined by the terminal
device.

23. The method of any one of claims 17 to 22, wherein

the second timer is a contention resolution-offset tim-
er.

24. The method of any one of claims 1 to 23, wherein
the first message is a message A (MsgA) in 2-steps
random access channel;
or, the first message is a message 1 (Msg1) in 4-
steps random access channel.

25. A method for a cell switching, comprising:
in case that a terminal device performs the cell
switching, keeping, by the terminal device, a down-
link in a source cell at a time other than downlink
synchronization with a target cell.

26. The method of claim 25, further comprising: before
downlink synchronization with the target cell, keep-
ing, by the terminal device, the downlink in the source
cell.

27. The method of claim 25 or 26, further comprising:
after downlink synchronization with the target cell,
and before an available random access channel re-
source reaches the terminal device, switching, by
the terminal device, the downlink to the source cell.

28. The method of any one of claims 25 to 27, further
comprising:
starting, by the terminal device, a first timer.

29. The method of claim 28, further comprising:
during an operation of the first timer, keeping, by the
terminal device, the downlink in the source cell.

30. The method of any one of claims 25 to 29, wherein
in case that the first timer expires, the method further
comprises:
keeping, by the terminal device, the downlink in the
source cell at a time after the terminal device re-
ceives a second message, matched with the first
message, in a random access response window or
a message B (MsgB) receiving window.

31. The method of claim 30, wherein

the first message is an MsgA in 2-steps random
access channel, and the second message is an
MsgB in the 2-steps random access channel;
or, the first message is a message 1 (Msg1) in
4-steps random access channel, and the sec-
ond message is a message 2 (Msg2) in the 4-
steps random access channel.

32. The method of any one of claims 28 to 31, wherein
the first timer is configured by a network device;
or, the first timer is determined by the terminal device.

33. The method of any one of claims 28 to 32, wherein
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the first timer is a Random Access Response (RAR)
window-offset timer or an MsgB receiving window-
offset timer.

34. The method of any one of claims 25 to 33, further
comprising:
starting, by the terminal device, a second timer.

35. The method of claim 34, further comprising: during
an operation of the second timer, keeping, by the
terminal device, the downlink in the source cell.

36. The method of claim 34 or 35, wherein the second
timer is configured by the network device;
or, the second timer is determined by the terminal
device.

37. The method of any one of claims 34 to 36, wherein
the second timer is a contention resolution-offset tim-
er.

38. A terminal device, comprising:
a first processing unit, configured to enable the ter-
minal device to keep an uplink in a source cell at a
time other than sending a first message in case that
the terminal device performs a cell switching.

39. The terminal device of claim 38, wherein the first
processing unit is configured to: before downlink syn-
chronization with a target cell, keep the uplink in the
source cell, and/or, keep a downlink in the source
cell.

40. The terminal device of claim 38 or 39, wherein the
first processing unit is configured to keep the uplink
in the source cell; and/or, switch the downlink to the
target cell.

41. The terminal device of any one of claims 38 to 40,
wherein the first processing unit is configured to: af-
ter downlink synchronization with the target cell, and
before an available random access channel re-
source reaches the terminal device, switch the down-
link to the source cell, and/or, keep the uplink in the
source cell.

42. The terminal device of any one of claims 38 to 41,
wherein the terminal device further comprises:
a sending unit, configured to send the first message
to the target cell after downlink synchronization with
the target cell and in case that the available random
access channel resource reaches the terminal de-
vice.

43. The terminal device of any one of claims 38 to 42,
wherein the first processing unit is configured to start
a first timer.

44. The terminal device of claim 43, wherein the first
processing unit is configured to: during an operation
of the first timer, enable the terminal device to switch
the uplink to the source cell, and/or, enable the ter-
minal device to keep the downlink in the source cell.

45. The terminal device of claim 43 or 44, wherein the
first processing unit is configured to: in case that the
first timer expires, switch the downlink to the target
cell, and/or, keep the uplink in the source cell.

46. The terminal device of any one of claims 43 to 45,
wherein the first processing unit is configured to: in
case that the first timer expires and the terminal de-
vice receives a second message, matched with the
first message, in a random access response window
or a message B (MsgB) receiving window, switch
the downlink to the target cell, and/or, enable the
terminal device to keep the uplink in the target cell.

47. The terminal device of claim 46, wherein the second
message is an MsgB in 2-steps random access
channel; or, the second message is a message 2
(Msg2) in 4-steps random access channel.

48. The terminal device of any one of claims 43 to 47,
wherein the first timer is configured by a network
device; or, the first timer is determined by the terminal
device.

49. The terminal device of any one of claims 43 to 48,
wherein the first timer is a Random Access Re-
sponse (RAR) window-offset timer or an MsgB re-
ceiving window-offset timer.

50. The terminal device of claim 45, wherein the first
processing unit is further configured to: switch the
downlink to the source cell in case that the terminal
device receives a random access response,
matched with the first message, in the random ac-
cess response window;
or, switch the downlink to the source cell in case that
the terminal device receives an MsgB, matched with
the first message, in an MsgB receiving window.

51. The terminal device of claim 45 or 50, wherein the
first processing unit is further configured to: switch
the uplink to the target cell in case that the terminal
device receives the random access response,
matched with the first message, in the random ac-
cess response window;
or, switch the uplink to the target cell in case that the
terminal device receives the MsgB, matched with the
first message, in the MsgB receiving window.

52. The terminal device of any one of claims 38 to 51,
wherein the first processing unit is further configured
to: enable the terminal device to keep the uplink in
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the source cell at a time other than sending a third
message; and
wherein the third message is sent in case that an
uplink grant resource indicated in the random access
response or the MsgB reaches the terminal device.

53. The terminal device of claim 52, wherein the third
message is a message 3 (Msg3) in 4-steps random
access channel.

54. The terminal device of claim 52 or 53, wherein the
first processing unit is further configured to start a
second timer.

55. The terminal device of claim 54, wherein the first
processing unit is further configured to: during an
operation of the second timer, switch the uplink to
the source cell, and/or, keep the downlink in the
source cell.

56. The terminal device of claim 54 or 55, wherein the
first processing unit is further configured to: in case
that the second timer expires, switch the downlink
to the target cell, and/or, keep the uplink in the source
cell.

57. The terminal device of any one of claims 54 to 56,
wherein the first processing unit is further configured
to: in case that the second timer expires, the terminal
device receives a fourth message during an opera-
tion of a contention resolution timer, and a contention
resolution is successful, keep the downlink in the tar-
get cell, and/or, switch the uplink to the target cell.

58. The terminal device of claim 57, wherein the fourth
message is a message 4(Msg4) in 4-steps random
access channel.

59. The terminal device of any one of claims 54 to 58,
wherein the second timer is configured by a network
device; or, the second timer is determined by the
terminal device.

60. The terminal device of any one of claims 54 to 59,
wherein the second timer is a contention resolution-
offset timer.

61. The terminal device of any one of claims 38 to 60,
wherein the first message is a message A (MsgA) in
2-steps random access channel;
or, the first message is a message 1 (Msg1) in 4-
steps random access channel.

62. A terminal device, comprising:
a second processing unit, configured to keep a
downlink in a source cell at a time other than downlink
synchronization with a target cell in case that the
terminal device performs a cell switching.

63. The terminal device of claim 62, wherein the second
processing unit is configured to keep the downlink
in the source cell before downlink synchronization
with the target cell.

64. The terminal device of claim 62 or 63, wherein the
second processing unit is configured to: switch the
downlink to the source cell after downlink synchro-
nization with the target cell and before an available
random access channel resource reaches the termi-
nal device.

65. The terminal device of any one of claims 62 to 64,
wherein the second processing unit is further con-
figured to start a first timer.

66. The terminal device of claim 65, wherein the second
processing unit is configured to keep the downlink
in the source cell during an operation of the first timer.

67. The terminal device of any one of claims 62 to 66,
wherein in case that the first timer expires, the sec-
ond processing unit is configured to: keep the down-
link in the source cell at a time after the terminal
device receives a second message, matched with
the first message, in a random access response win-
dow or a message B (MsgB) receiving window.

68. The terminal device of claim 67, wherein the first
message is an MsgA in 2-steps random access
channel, and the second message is an MsgB in the
2-steps random access channel;
or, the first message is a message 1 (Msg1) in 4-
steps random access channel, and the second mes-
sage is a message 2 (Msg2) in the 4-steps random
access channel.

69. The terminal device of any one of claims 65 to 68,
wherein the first timer is configured by a network
device;
or, the first timer is determined by the terminal device.

70. The terminal device of any one of claims 65 to 69,
wherein the first timer is a Random Access Re-
sponse (RAR) window-offset timer or an MsgB re-
ceiving window-offset timer.

71. The terminal device of any one of claims 62 to 70,
wherein the second processing unit is further con-
figured to start a second timer.

72. The terminal device of claim 71, wherein the second
processing unit is configured to keep the downlink
in the source cell during an operation of the second
timer.

73. The terminal device of claim 71 or 72, wherein the
second timer is configured by the network device;
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or, the second timer is determined by the terminal
device.

74. The terminal device of any one of claims 71 to 73,
wherein the second timer is a contention resolution-
offset timer.

75. A terminal device, comprising a processor and a
memory configured to store a computer program run-
nable on the processor, wherein
the processor is configured to perform the steps of
the method for the cell switching of any one of claims
1 to 24 when running the computer program.

76. A terminal device, comprising a processor and a
memory configured to store a computer program run-
nable on the processor, wherein the processor is
configured to perform the steps of the method for the
cell switching of any one of claims 25 to 37 when
running the computer program.

77. A storage medium having stored thereon an execut-
able program that when executed by a processor,
implements the method for the cell switching of any
one of claims 1 to 24.

78. A storage medium having stored thereon an execut-
able program that when executed by a processor,
implements the method for the cell switching of any
one of claims 25 to 37.

79. A computer program product, comprising a compu-
ter program instruction, wherein the computer pro-
gram instruction enables a computer to perform the
method for the cell switching of any one of claims 1
to 24.

80. A computer program product, comprising a compu-
ter program instruction, wherein the computer pro-
gram instruction enables a computer to perform the
method for the cell switching of any one of claims 25
to 37.

81. A computer program, enabling a computer to per-
form the method for the cell switching of any one of
claims 1 to 24.

82. A computer program, enabling a computer to per-
form the method for the cell switching of any one of
claims 25 to 37.

83. A chip, comprising a processor, configured to call
and run a computer program from a memory to en-
able a device installed with the chip to perform the
method for the cell switching of any one of claims 1
to 24.

84. A chip, comprising a processor, configured to call

and run a computer program from a memory to en-
able a device installed with the chip to perform the
method for the cell switching of any one of claims 25
to 37.
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